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1 Introduction

In this meeting RAN4 have received multiple LSs from RAN1 related to NR V2X topic. In this paper we provide our views on reply for these LSs.
2 LS to RAN4 on NR V2X S-SSB design
The following information is captured in LS on NR V2X S-SSB design [1]:
	1. Overall Description:

In NR V2X synchronization discussion, RAN1 reached the following agreements:
Agreements:

· In NR V2X, S-SSB bandwidth is 11RBs. 

· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.

· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS

· Two symbols are used for each of S-PSS and S-SSS, respectively.
Agreements:

· For the evaluation of PSBCH performance, the payload size of NR V2X PSBCH is 56 bits including 24 bits of CRC.
Working assumption:

· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
Agreements:

· NR S-SSB structure for NCP is as follows:
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· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6

Send LS to RAN4 with the above agreements, and add:

· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 
2. Actions:

To RAN WG4:
RAN1 respectfully requests RAN4 to take the above agreement into consideration in their future work.
It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol.


Transient period is required in case variation in average signal power is observed. Same time, average power variation can be observed only in case of different MPR is used for different symbols. However, existing MPR requirements are assumed on per slot basis power reduction, i.e. not per symbol. Such assumption is also applicable to scenarios with different PAPR for different OFDM symbols (for example, symbols with only PUSCH transmission and with DMRS have different PAPR, but MPR is same). Taking into account such observation, we can conclude that transient period is not needed for current S-SSB design.
Proposal 1:
Reply on LS R1-1909874 (R4-1910707): “Transient period for current S-SSB design is not needed”.
3 LS on simultaneous transmission of PSFCH
The following information is captured in LS on simultaneous transmission of PSFCH [2]:
	1. Overall Description:

RAN1 would like to inform the following agreements on the sidelink HARQ feedback:

Agreements:

· A sequence-based PSFCH format with one symbol (not including AGC training period) is supported.

· This is applicable for unicast and groupcast including options 1/2.

· Sequence of PUCCH format 0 is the starting point.

· FFS: 1 PRB or multiple PRBs is/are used for this PSFCH format

· FFS: feasible number of HARQ-ACK bits, mapping of HARQ-ACK bit 

Agreements:

· For Case 1 (PSFCH TX/RX overlap),

· Select PSFCH TX or RX based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH)

· For Case 2 (PSFCH TX to multiple UEs),

· Select N PSFCH(s) transmissions based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.)

· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),

· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
RAN1 discussed how many PSFCH a UE can transmit simultaneously and would like to ask RAN4 feedback on it. RAN1 also would like to inform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1 where N refers to the number of simultaneously transmitted PSFCH(s) in the above RAN1 agreement.

2. Actions:

To RAN4 group

ACTION: 

RAN1 respectfully asks RAN4 to provide feedback on the feasibility of simultaneous transmission of multiple PSFCH and the maximum value of N if feasible. 


For our discussion we consider the following scenarios with respect to PSFCH scheduling:
· Scenario 1: Multiple PDSCH with contiguous allocation

· Scenario 2: Multiple PDSCH with non-contiguous allocation

In Figure 1 we provide illustration of these scenarios:
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Figure 1. Scenarios for PSFCH scheduling.
As for Scenario 1, we would like to note that this scenario is feasible and probably does not have limitations on number of simultaneous PSFCH transmission in case of same power across different transmission, but additional analysis on required MPR requirements for this scenarios is needed, because PAPR of concatenated Low-PAPR sequence was not analyzed previously.
As for Scenario 2, we would like to note that all existing RAN4 MPR requirements are defined for contiguous and almost contiguous UL transmission in FR1 and contiguous UL transmission in FR2. Also, at current stage, there is no plans to introduce such type of UL requirements in Rel-16. Therefore, to avoid extra work in RAN4, which may significantly delay progress on specification of V2X, we suggest to avoid such scenario for further consideration.
Based on these observation, we suggest to recommend RAN1 to consider scenarios without simultaneous transmission of multiple PSFCH on the same symbol for Rel-16 design.
Proposal 2:
Reply on LS R1-1909905 (R4-1910710): “Scenarios with simultaneous transmission of multiple PSFCH (at least with continues allocation and same power) is feasible, but not supported at current stage from RAN4 requirements perspective. Therefore, RAN4 recommend to focus on scenarios without simultaneous transmission of multiple PSFCH”.
4 LS on AGC settling time and RB size of PSFCH
The following information is captured in LS on AGC settling time and RB size of PSFCH [3]:

	1. Overall Description:

RAN1 discussed AGC settling time and RB size of PSFCH and would like to have RAN4 feedback on it. The related RAN1 agreement is as follows:

Agreements:

· A sequence-based PSFCH format with one symbol (not including AGC training period) is supported.

· This is applicable for unicast and groupcast including options 1/2.

· Sequence of PUCCH format 0 is the starting point.

· FFS: 1 PRB or multiple PRBs is/are used for this PSFCH format

· FFS: feasible number of HARQ-ACK bits, mapping of HARQ-ACK bit 
RAN1 would like to ask what the AGC settling time is for the reception of PSFCH in the above agreement and what the minimum RB size is required for the AGC settling time.

2. Actions:

To RAN4 group

ACTION: 

RAN1 respectfully asks RAN4 to provide feedback on the AGC settling time for the reception of PSFCH and the minimum RB size required for it. 


In RAN4 #91 meeting, AGC settling time for CP-OFDM waveform was discussed and the following agreement was reached [4]:

	· AGC settling time : 

· For single CC using CP-OFDM waveform and at least 10 RB allocation

· ≤ 35 usec for 15 kHz SCS

· ≤ 35 usec for 30 kHz SCS

· ≤18 usec for 60 kHz SCS

· RAN4 has not studied the multicarrier cases.


In Figure 2 we provide our initial analysis on probability that energy estimate is out of 3dB threshold as compared with true energy for the following scenarios and SCS 15 kHz:
· CP-OFDM with 10 PRB allocation

· PSFCH with 1 PRB allocation

· PSFCH with 2 PRB allocation

· PSFCH with 2 PRB allocation and comb mapping of sequence for 12 SCs (i.e. every odd SC is zero)
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Figure 2. Probability that energy estimate is out of 3dB threshold as compared with true energy.
Observations #1:

· AGC settling time for PSFCH with 2 PRB allocation is better in comparison to 1 PRB and 2 PRB with comb mapping for 10% and 1% probability points.

· AGC settling time for PSFCH with 2 PRB allocation is rather close to AGC settling time for CP-OFDM with 10 PRBs for 10% and 1% probability points.

Also, in previous RAN4 meeting, analysis on AGC settling time for PSFCH was presented in [5]. Based on this analysis the rather same observation was made about AGC settling time for 2 PRB PSFCH: AGC settling time for 2 PRB PSFCH is same as for 10 PRB CP-OFDM. 
Proposal 3:
Reply on LS R1-1909922 (R4-1911201): “AGC settling time for 2 PRB PSFCH is:
· ≤ 35 usec for 15 kHz SCS;
· ≤ 35 usec for 30 kHz SCS;
· ≤ 18 usec for 60 kHz SCS”.
5 Conclusion

In this paper we provided our views on reply for multiple LSs on Rel-16 NR V2X topic and made the following proposals:

Proposal 1:
Reply on LS R1-1909874 (R4-1910707): “Transient period for current S-SSB design is not needed”.
Proposal 2:
Reply on LS R1-1909905 (R4-1910710): “Scenarios with simultaneous transmission of multiple PSFCH (at least with continues allocation and same power) is feasible, but not supported at current stage from RAN4 requirements perspective. Therefore, RAN4 recommend to focus on scenarios without simultaneous transmission of multiple PSFCH”.
Observations #1:

· AGC settling time for PSFCH with 2 PRB allocation is better in comparison to 1 PRB and 2 PRB with comb mapping for 10% and 1% probability points.

· AGC settling time for PSFCH with 2 PRB allocation is rather close to AGC settling time for CP-OFDM with 10 PRBs for 10% and 1% probability points.

· Proposal 3:
Reply on LS R1-1909922 (R4-1911201): “AGC settling time for 2 PRB PSFCH is:

· ≤ 35 usec for 15 kHz SCS;
· ≤ 35 usec for 30 kHz SCS;
· ≤ 18 usec for 60 kHz SCS”.
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